The molecular mechanism of curcumol on inducing cell growth arrest and apoptosis in Jurkat cells, a model of CD4⁺ T cells.
CD4(+) T cells in rheumatoid arthritis (RA) express growth signaling pathway in association with deregulated growth and resistance to apoptosis. The janus kinase (Jak) 3 and signal transducer and activator of transcription (STAT) pathway play a critical role in interleukin-2 (IL-2)-induced CD4(+) T cell proliferation. The present study aimed to explore the anti-cell proliferation mechanism of curcumol, a pure monomer extracted from Chinese medical plant Rhizoma curcumae. Cell proliferation was determined using WST-1 assay after curcumol treatment. The cell cycle distribution and Bcl-2 protein expression were assessed by flow cytometry. The cellular morphology of apoptosis was evaluated by Hoechst 33258 staining. The expressions of phosphorylated-Jak3 (p-Jak3), p-STAT3, and p-STAT5a following IL-2 stimulation were determined by western blot analysis. The Electrophoretic Mobility Shift Assay was used to detect the DNA binding activities of transcription factors STAT3 and STAT5. The study results showed that curcumol could inhibit the IL-2-induced Jurkat cell proliferation in a concentration- and time-dependent manner in vitro. Curcumol could cause cell cycle arrest at the S phase, induce cell apoptosis, and inhibit the expression of Bcl-2 in a dose-dependent manner. Curcumol at 50μg/mL and Jak3 inhibitor ZM39923 could inhibit the phosphorylation of Jak3 and STAT5a. In conclusion, the underlying mechanism of curcumol on suppressing CD4(+) T cell proliferation and inducing apoptosis might partly be mediated by inhibition of Jak3-STAT5-related molecular activities and Bcl-2 expression, respectively; further studies are required in vivo to test the use of curcumol as a promising therapeutic option for RA.